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ABSTRACT: The purpose of this paper is to conjecture the possible underlying technological 
determinants of future long waves, based on prominent studies of scholars and leading 
forecasting companies; in particular, this research assumes the converging of nano-bio-
info-cogno technologies to be the foundation of 5
th and 6
th economic cycles, whereas the 
future technological revolution that may underpin the 7
th long wave is assumed to be 
Faster-Than-Light technologies. The positive effects of these future technological 
revolutions on worldwide economic system are a high increase of productivity, 
employment rate, consumption and economic growth that lead to longer, happier, and 
healthier living as well as general well-being. 
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1.  INTRODUCTION 
he current debate over long waves or 
Kondratieff waves (in short K-waves) 
theory has been ongoing since the first 
substantial evidence in 1920s 
(Kondratieff, 1926, 1935; Volland, 1987; Ayres, 
1990 and 1990a; Berry et al., 1993; Devezas et 
al., 2005). Kondratieff’s contribution on the 
causes of long waves was weak. Schumpeter 
(1939) argues that technological revolutions and 
their diffusion forces drive the long cycle. 
Scholars also point out other primary causes of 
long waves, such as capital accumulation, 
war/hegemony, Marx dialectics, institutional 
changes, and so on (Papenhausen, 2008), 
therefore, there is a vast economic literature that 
considers Changes of Techno Economic 
Paradigm (Technological Revolutions) the main 
foundation of long wave paths (Ayres, 1990; 
1990a; Kleinknecht, 1990; Reati and 
Toporowski, 2004; de Groot and Franses, 2008; 
2009). According to Freeman and Soete (1987), 
these are far-reaching and pervasive changes in 
technology, affecting many (or even all) 
branches of the economy, as well as giving rise 
to entirely new sector. Examples given by 
Schumpeter were the steam engine and electric 
power.  
This innovation produces the highest impact 
on the geo-economic system (Coccia, 2005): 
The means of human communication are 
radically changed and a new means of 
communication, which heavily affects all the 
economic subjects and objects, originates, 
forcing all people/institutions to change their 
habits. This technological revolution - structural 
change - occurs by clusters of radical and 
incremental innovations over time that 
modernise the whole productive structure and 
underpin each long wave path (Freeman and 
Louçã, 2001). For instance, the technoeconomic 
paradigm based on steam engines is the driving 
force of the first Kondratieff wave (Mokyr, 
2002), as well as the Information and 
Communication Technologies are the 
foundations of the 4
th long waves (Devezas et 
al., 2005). These technological revolutions are 
pushed and powered by (new) energy resources, 
which support the economic cycle of long waves 
in the world market (Marchetti, 1979; 1988). 
The purpose of this essay is to conjecture the 
possible driving technological forces, as well as 
primary energy resources that would underpin 
fifth, sixth, seventh long waves, considering 
some studies of prominent scholars and leading 
foresight companies.  
 
 
2.  DRIVING FORCES OF LONG WAVES 
ON FORECAST HORIZON 
Devezas and Corredine (2001) have showed that 
the long wave behaviour has biological 
determinants. Other prominent papers have 
focused different causes of long waves (see 
Modelski, 2001; Papenhausen, 2008), however I 
focus the technological revolution as vital cause 
of long wave cycle.  
In primis, Coccia (2009) assumes the forecast 
horizon (periods between today and the date of 
forecast) of 5-6-7 K-waves based on arithmetic 
mean of previous chronologies worked out by 
Kondratieff (1935), Ayres (1990, 1990a), 
Mandel (1980), Mensch (1979), Kuznets (1965), 
Van Duijn (1983), Berry (1991; 2000), Devezas 
et al. (2005). Table 1 shows this forecast 
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TABLE 1: FORECAST HORIZON FOR 5
TH − 6
TH − 7
TH LONG WAVES BASED 
ON AVERAGE TIMING OF US AND UK DATA 
Waves 




















1-K 1779.50  1811.25  1837.50  58.92  - 
2-K 1837.67  1866.67  1891.83  54.17  - 
3-K 1892.00  1918.83  1944.50  52.67  - 
4-K 1944.50  1973.50  1992.00  54.00  - 
5-K*  1992.00 2021.15^ 2046.94  54.94  2.37 
6-K*  2046.95 2076.09^ 2101.88  54.94  2.37 
7-K*  2101.89 2131.03^ 2156.82  54.94  2.37 
Note:  
*   value estimated by arithmetic mean of previous K-waves 
a.  these years are average timing based on chronologies of long waves elaborated by Kondratieff, Ayres, 
Mandel, Mensch, Kuznets, Van Duijn, Berry, Devezas et al.  
Source: Coccia (2009) 
 
Linstone (2004) claims that the fifth K-wave 
will be based on a molecular era. In particular, 
this long wave as well as part of sixth one could 
be underpinned by converging of 
nanotechnology, biotechnology, information 
technology and cognitive technological 
innovations (Bainbridge and Roco, 2006). In 
fact, the high potential impact of these 
converging technologies can have main social 
implications for improving wealth and well-
being of future generations. 
Instead, to conjecture the technoeconomic 
revolution that may underpin future seventh 
long wave (roughly 2100-2166 period), I 
consider the foresight of BTExtract 
technologies
1 that suppose the innovation in 
2100 or thereabouts of the Faster-Than-Light 
(FTL) technologies
2. 
                                                                    
1 BTExact Technologies is British 
Telecommunications (BT)’s advanced research and 
technology business. BT is a large company operating in 
over 170 countries; BT is one of the world’s leading 
providers of communications solutions and services. 
Principal activities include networked IT services, local, 
national and international telecommunications services, 
and higher-value broadband and internet products and 
services. BT Futurologists take a look at the potential 
development of new technologies and virtual worlds, so 
that products and services can be better targeted to the 
needs of the customers. 
2 Faster-Than-Light (also superluminal or FTL) 
communications refer to the propagation of information/ 
matter faster than the speed of light. FTL, in which 
matter exceeds the speed of light in its own local region, 
Whereas, the underlying primary energy 
resources over this forecast horizon (presents to 
roughly 2166), should be, for fifth K-cycle, 
mainly gas and nuclear energy (Marchetti, 1979; 
1988) as well as renewable energy such as 
biomass, hydropower, geothermal, wind and 
solar energy; nuclear fusion since 6
th long wave, 
and since 7
th long wave applications of advances 
in physics of elementary particles are possible 
candidates to become primary energy resources.  
Figure 1 shows main technological 
innovations and primary energy resources of 





                                                                                                 
is  now considered to be impossible by the physics 
community because of the special theory of relativity, 
which prohibits a particle with subluminal velocity to 
accelerate to, or exceed, the speed of light in a vacuum 
(special relativity does not forbid the existence of 
particles that travel faster than light at all times). On the 
other hand, what some physicists refer to "effective" 
FTL is the hypothesis that unusually distorted regions of 
space-time might permit matter to reach distant locations 
faster than light what it would take light in the "normal" 
route (though not faster than light moving through the 
distorted region). Effective FTL is not excluded by 
general relativity. Examples of effective FTL proposals 
are the Alcubierre drive and the traversable wormhole, 
although the physical plausibility of these solutions is 




  FORECAST HORIZON 
  5
th K- current 
Wave  6
thK- Wave 7
th K- Wave 
  54.94 (2.37) 54.94  (2.37) 54.94  (2.37) 
         
         
            
               
Timing of long wave
 a.  1992    2021*  2045 2046    2076*  2100 2101     2131*  2156 
  FORECAST HORIZON 
Driving innovations 
   Microelectronics,  
   Synthetic Materials,   
+ Converging nano-bio-info-cogno-
innovations  





   Coal, 
 Oil,  
+ Gas  
+ Uranium fuel 
   (Nuclear Energy) 
+  biomass, 
    hydropower, 
    geothermal, wind 
    and solar energy 
+ Atomic nuclei join 
together to form a 
heavier nucleus  





All numbers are years and their factions. In Bold there is the average 
timing and period of 5
th -6
th -7
th K-Waves estimated considering previous 
chronologies; (in parenthesis) there is the Deviation Standard, that 
indicates the forecast error of K-waves over forecast horizon  
*  It is the average timing of boom  
**   BTExtract Technologies Foresight 
+    Symbol indicates additive elements to innovations/energy resources 
originated in previous K-waves  
a.  Average timing of long waves based on arithmetic mean of 
chronologies worked out by Kondratieff, Ayres, Mandel, Mensch, 
Kuznets, Van Duijn, Berry, Devezas et al. 
 
FIGURE 1: FORECAST HORIZON OF LONG WAVES, THEIR DRIVING INNOVATIONS  
AND PRIMARY ENERGY RESOURCES  
 
 
As we are not able to prove by empirical evidence that foresight of FTL technologies in 2001 by 
BTExtract technologies will be realized in 2111, when it would start 7
th long wave path, I conjecture 
a logic proof. 
 




T−n=1891  n=+110 
Observation point 
T=2001 n=+110 T+n=2111 
ℑT−n=airbus  ℑT=FTL tech  IT+n=FTL tech 
Time 
Innovation foreca-
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The notation ℑ indicates the innovation 
forecasted, whereas I  indicates the innovation 
realized in the market place. T indicates the time 
period; n = forecast horizon.  
 
Hypotheses 
•  ℑT−n= innovation forecasted in T−n and it is 
a successful innovation in the marketplace at 
time T (IT), such that T−(T−n)=n=forecast 
horizon; e.g. ℑT−n=airbus. 
•  ℑT−n+1= innovation forecasted in T−n+1 and 
it is a successful innovation in the 
marketplace at T+1 (IT+1), such that 
[(T+1)−(T−n+1)] = n; e.g. ℑT−n+1 = 
Information and communication 
technologies (ICTs). 




Let  T  = 2001 year of foresight; n  = forecast 
horizon = 110 years; 
If innovation forecasted in T−n, i.e. ℑT−n is 




If IT+n forecasted in ℑT is a contradiction, 
than  
IT+n−1 forecasted in ℑT−1 is a contradiction, 
IT+n−2 forecasted in ℑT−2 is a contradiction, 
 
by backward induction, it is possible to state 
that  
 
IT+1 forecasted in ℑT−n+1 is a contradiction, 
IT forecasted in ℑT−n is a contradiction, 
nevertheless, the last statement is true per 
hypothesis [reductio ad absurdum] and the 
statement  ℑT−n+1 also is true per hypothesis, 
hence per forward induction,  
IT+n forecasted in T, i.e. ℑT, is true, Q.E.D.   
 
3.  CONCLUDING REMARKS 
In short, the clusters of FTL innovations in 
foreseeable future can generate new techno-
economic paradigms that will underpin future 7
th 
long wave and economic growth patterns. The 
revolutionary applications of these 
developments will positively impact on 
improving human condition. In particular, this 
type of innovative development leads to new 
range of products, services, systems, and 
industries in the sector directly involved as well 
as affects, directly or indirectly, almost every 
other sector of economic system. The means of 
human communication will be radically changed 
by new technologies of communication. In 
addition, future revolutionary innovations (with 
the highest impact on socio-economic system) 
permit higher mobility of people, goods, capital, 
and information, and lower time to travel and 
communicate will be considerably (Coccia, 
2005). In other words, if τ(t) is the function 
period spent to travel and communicate (time is 
the explanatory variable), with revolutionary 
innovations, such as FTL Technologies, 
 






The positive effects of future technological 
revolutions on worldwide economic system are 
a high increase of productivity, employment 
rate, consumption and economic growth that 
lead to longer, happier, and healthier living as 
well as general well-being. In brief, future 
revolutionary technologies will ever improve 
our lives in many ways.  
In conclusion, we must not forget that the 
future is hard to predict but one thing is certain, 
the high potential of future revolutionary 
innovations over forecast horizon are now in the 
scientific incubator of mankind, and we have to 
be aware that they will appear and spread in not-
too-distant future, although we are not able to 
see and benefit, some of them, in our lifetime.  




Ayres R.U. (1990), “Technological Transforma-
tions and Long Waves. Part I”, 
Technological Forecasting and Social 
Change, vol. 37, n. 1, pp. 1-37. 
Ayres R.U. (1990a), “Technological 
Transformations and Long Waves. Part II”, 
Technological Forecasting and Social 
Change, vol. 37, n. 2, pp. 111-137. 
Bainbridge W.S., Roco M.C. (2006) (Eds.), 
Managing Nano-bio-info-cogno Innovations 
- Converging Technologies in society, 
Springer.  
Berry B.J.L. (1991), Long-Wave Rhythms in 
Economic Development and Political 
Behaviour, Johns Hopkins University Press, 
Baltimore, MD. 
Berry B.J.L. (2000), “A Pacemaker for the Long 
Wave”,  Technological Forecasting and 
Social Change, vol. 63, n. 1, pp. 1-23. 
Berry B.J.L., Kim H., Kim H.M. (1993), “Are 
Long Waves Driven by Techno-Economic 
Transformations? Evidence for the U.S. and 
the U.K.”, Technological Forecasting and 
Social Change, vol. 44, n. 2, pp. 111-135. 
Coccia M. (2005), “Measuring Intensity of 
Technological Change: The Seismic 
Approach”,  Technological Forecasting and 
Social Change, vol. 72, n. 2, pp. 117-144. 




th long wave and short-period of 
contraction in economic cycles”, Working 
Paper Ceris-Cnr, vol. 11, n. 4. 
de Groot B., Franses P.H. (2008), “Stability 
through Cycles”, Technological Forecasting 
and Social Change, vol. 75, n. 3, pp. 301-
311. 
de Groot B., Franses P.H. (2009), “Cycles in 
basic innovations”, Technological 
Forecasting and Social Change, vol. 76, n. 
83, pp. 1021-1025. 
Devezas T.C., Corredine J.T. (2001), “The 
Biological Determinants of Long-Wave 
behavior in Socioeconomic Growth and 
Development”,  Technological Forecasting 
and Social Change, vol. 68, n. 1, pp. 1-57. 
Devezas T.C., Linstone H.A., Santos H.J.S. 
(2005), “The Growth Dynamics of the 
Internet and the Long Wave Theory”, 
Technological Forecasting and Social 
Change, vol. 72, n. 8, pp. 913-935. 
Feinberg G. (1967), “Possibility of Faster-Than-
Light Particles”, Physical Review, vol. 159, 
pp. 1089-1105.  
Freeman C., Louçã F. (2001), As times goes by: 
from the Industrial Revolutions to the 
Information Revolution, Oxford University 
Press, Oxford. 
Freeman C., Soete L. (1987), Technical Change 
and Full Employment, Basil Blackwell, 
Oxford.  
Gonzalez-Diaz P.F. (2000), “Warp Drive Space-
Time”, Physical Review, vol. 62, pp. 44005-
44012.  
Kleinknecht A. (1990), “Are there 
Schumpeterian Waves of Innovations?”, 
Cambridge Journal of Economics, vol. 14, n. 
1, pp. 81-92. 
Kondratieff N.D. (1926), “Die langen Wellen 
der Konjunktu”, Archiv für 
Sozialwissenschaft und Sozialpolitik, vol. 56, 
n. 3, pp. 573-609. 
Kondratieff N.D. (1935), “The Long Waves in 
Economic Life”, The Review of Economic 
Statistics, vol. 17, n. 6, pp. 105–115. 
Kuznets S. (1965), Economic Growth and 
Structure, Norton, New York. 
Linstone H.A. (2004), “From Information Age 
to Molecular Age”, Technological 
Forecasting and Social Change, vol. 71, n. 
1-2, pp. 187-196.  
Mandel E. (1980), Long Waves of Capitalist 
Development. The Marxist interpretation, 
Cam-bridge University Press, Cambridge 
and Editions de la Maison des Sciences de 
l'Homme, Paris. 
Marchetti C. (1979), “Energy Systems: The 
Broader Context”, Technological 
Forecasting and Social Change, vol. 14, n. 
3, pp. 191-203. M. Coccia, Working Paper Ceris-Cnr, N° 5/2009 
 
  12 
Marchetti C. (1988), “Kondratiev Revisited - 
After One Kondratiev Cycle”, International 
Conference on Regularities of Scientific-
Technical Progress and Long-Term 
Tendencies in Economic Development, 14 
March 1988, 14 March 1988, Novosibirsk, 
USSR. 
Mensch G. (1979), Stalemate in Technology: 
Innovations Overcome the Depression, 
Ballinger Pub. Co, Cambridge, MA, USA. 
Modelski G. (2001), “What Causes K-Waves?”, 
Technological Forecasting and Social 
Change, vol. 68, n. 1, pp. 75-80. 
Mokyr J. (2002), “Innovation in an Historical 
Perspective: Tales of Technology and 
Evolution”, in Steil B., Victor D.G., Nelson 
R.R. (Eds), Technological Innovation and 
Economic Performance, Princeton 
University Press, Princeton (USA). 
Papenhausen C. (2008), “Causal Mechanisms of 
Long Waves”, Futures, vol. 40, n. 9, pp. 
788-794. 
Reati A., Toporowski J. (2004), “An Economic 
Policy for the Fifth Long Wave”, BNL 
Quarterly Review, n. 231, pp. 395-437. 
Schumpeter J. (1939), Business Cycles: A 
Theoretical, Historical and Statistical 
Analysis of the Capitalist Process, Porcupine 
Press (reprinted 1989).  
Van Duijn J.J. (1983), The Long Wave in 
Economic Life, George Allen and Unwin, 
London.  
Volland C.S.A. (1987), “A Comprehensive 
Theory of Long Wave Cycles”, 
Technological Forecasting and Social 
Change, vol. 32, n. 2, pp. 123-145. 
 
 
 CERIS-CNR WORKING PAPER SERIES 
_______________________________________________________________________________________ 
  I
WORKING  PAPER SERIES (2009-1993) 
2009 
1/09  Specializzazione produttiva e crescita: un’analisi mediante indicatori, by Federico Boffa, Stefano Bolatto, 
Giovanni Zanetti 
2/09  La misurazione del capitale umano: una rassegna della letteratura, by Mario Nosvelli 
3/09  Impact analysis of technological public services supplied to local firms: a methodology, by Serena Novero 
4/09  Forecast horizon of 5
th – 6
th – 7
th long wave and short-period of contraction in economic cycles, by Mario Coccia 
5/09  Possible technological determinants and primary energy resources of future long waves, by Mario Coccia 
6/09  Business cycles and the scale of economic shock, by Mario Coccia 
7/09  Metrics for driving political economy of energy and growth, by Mario Coccia 
8/09  Internal organizational demography of public research institutions, by Mario Coccia and Secondo Rolfo 
9/09  Predicting strategic change of public research institutions under unstable negative growth, by Mario Coccia 
10/09  Il cluster delle nanotecnologie in Piemonte, by Ugo Finardi and Giampaolo Vitali 
11/09  Un modello di agenzia sociale per un intervento socio-sanitario integrato contro la povertà, by Simone Cerlini e 
Elena Ragazzi 
12/09  Structure and transformation of the Italian car styling supply chain, by Giuseppe Calabrese 
 
2008 
1/08  Nouveaux instruments d’évaluation pour le risque financier d’entreprise, by Greta Falavigna 
2/08  Drivers of regional efficiency differentials in Italy: technical inefficiency or allocative distortions? by Fabrizio 
Erbetta and Carmelo Petraglia 
3/08  Modelling and measuring the effects of public subsidies on business R&D: theoretical and econometric issues, 
by Giovanni Cerulli  
4/08  Investimento pubblico e privato in R&S: effetto di complementarietà o di sostituzione? by Mario Coccia 
5/08  How should be the levels of public and private R&D investments to trigger modern productivity growth? 
Empirical evidence and lessons learned for Italian economy, by Mario Coccia 
6/08  Democratization is the determinant  of technological change, by Mario Coccia 
7/08  Produttività, progresso tecnico ed efficienza nei paesi OCSE, by Alessandro Manello 
8/08  Best performance-best practice nelle imprese manifatturiere italiane, by Giuseppe Calabrese 
9/08  Evaluating the effect of public subsidies on firm R&D activity: an application to Italy using the community 
innovation survey, by Giovanni Cerulli and Bianca Potì   
10/08  La responsabilité sociale, est-elle une variable influençant les performances d’entreprise?, by Greta Falavigna 
11/08  Public Interventions Supporting Innovation in Small and Medium-Size Firms. Successes or Failures? A Probit 
Analysis, by Serena Novero 
 
2007 
1/07  Macchine, lavoro e accrescimento della ricchezza: Riflessioni sul progresso tecnico, occupazione e sviluppo 
economico nel pensiero economico del Settecento e Ottocento, by Mario Coccia  
2/07  Quali sono i fattori determinanti della moderna crescita economica?Analisi comparativa delle performance dei 
paesi, by Mario Coccia 
3/07  Hospital Industry Restructuring and Input Substitutability: Evidence from a Sample of Italian Hospitals, by 
Massimiliano Piacenza, Gilberto Turati and Davide Vannoni 
4/07  Il finanziamento pubblico alla ricerca spiazza l’investimento privato in ricerca? Analisi ed implicazioni per la 
crescita economica dei paesi, by Mario Coccia 
5/07  Quanto e come investire in ricerca per massimizzare la crescita economica? Analisi e implicazioni di politica 
economica per l’Italia e l’Europa, by Mario Coccia 
6/07  Heterogeneity of innovation strategies and firms’ performance, by Giovanni Cerulli and Bianca Potì 
7/07  The role of R/D expenditure: a critical comparison of the two (R&S and CIS) sources of data, by Bianca Potì, 
Emanuela Reale and Monica Di Fiore 
8/07  Sviluppo locale e leadership. Una proposta metodologica, by Erica Rizziato 
9/07  Government R&D funding: new approaches in the allocation policies for public and private beneficiaries, by 
Bianca Potì and Emanuela Reale 




11/07  Measuring Intersectoral Knowledge Spillovers: an Application of Sensitivity Analysis to Italy, by Giovanni 
Cerulli and Bianca Potì 
 
2006 
1/06  Analisi della crescita economica regionale e convergenza: un nuovo approccio teorico ed evidenza empirica 
sull’Italia, by Mario Coccia 
2/06  Classifications of innovations: Survey and future directions, by Mario Coccia  
3/06  Analisi economica dell’impatto tecnologico, by Mario Coccia 
4/06  La burocrazia nella ricerca pubblica. PARTE  I Una rassegna dei principali studi, by Mario Coccia and 
Alessandro Gobbino 
5/06  La burocrazia nella ricerca pubblica. PARTE II Analisi della burocrazia negli Enti Pubblici di Ricerca, by Mario 
Coccia and Alessandro Gobbino 
6/06  La burocrazia nella ricerca pubblica. PARTE III Organizzazione e Project Management negli Enti Pubblici di 
Ricerca: l’analisi del CNR, by Mario Coccia, Secondo Rolfo and Alessandro Gobbino  
7/06  Economic and social studies of scientific research: nature and origins, by Mario Coccia 
8/06  Shareholder Protection and the Cost of Capital: Empirical Evidence from German and Italian Firms, by Julie 
Ann Elston and Laura Rondi 
9/06  Réflexions en thème de district, clusters, réseaux: le problème de la gouvernance, by Secondo Rolfo 
10/06  Models for Default Risk Analysis: Focus on Artificial Neural Networks, Model Comparisons, Hybrid 
Frameworks, by Greta Falavigna 
11/06  Le politiche del governo federale statunitense nell’edilizia residenziale. Suggerimenti per il modello italiano, by 
Davide Michelis 
12/06  Il finanziamento delle imprese Spin-off: un confronto fra Italia e Regno Unito, by Elisa Salvador 
13/06  SERIE SPECIALE IN COLLABORAZIONE CON HERMES: Regulatory and Environmental Effects on Public Transit 
Efficiency: a Mixed DEA-SFA Approach, by Beniamina Buzzo Margari, Fabrizio Erbetta, Carmelo Petraglia, 
Massimiliano Piacenza 
14/06  La mission manageriale: risorsa delle aziende, by Gian Franco Corio 
15/06  Peer review for the evaluation of the academic research: the Italian experience, by Emanuela Reale, Anna 
Barbara, Antonio Costantini 
 
2005 
1/05  Gli approcci biologici nell’economia dell’innovazione, by Mario Coccia 
2/05  Sistema informativo sulle strutture operanti nel settore delle biotecnologie in Italia, by Edoardo Lorenzetti, 
Francesco Lutman, Mauro Mallone  
3/05  Analysis of the Resource Concentration on Size and Research Performance. The Case of Italian National 
Research Council over the Period 2000-2004, by Mario Coccia and Secondo Rolfo 
4/05  Le risorse pubbliche per la ricerca scientifica e lo sviluppo sperimentale nel 2002, by Anna Maria Scarda  
5/05  La customer satisfaction dell’URP del Cnr. I casi Lazio, Piemonte e Sicilia, by Gian Franco Corio 
6/05  La comunicazione integrata tra uffici per le relazioni con il pubblico della Pubblica Amministrazione, by Gian 
Franco Corio 
7/05  Un’analisi teorica sul marketing territoriale. Presentazione di un caso studio. Il “consorzio per la tutela 
dell’Asti”, by Maria Marenna 
8/05  Una proposta di marketing territoriale: una possibile griglia di analisi delle risorse, by Gian Franco Corio 
9/05  Analisi e valutazione delle performance economico-tecnologiche di diversi paesi e situazione italiana, by Mario 
Coccia and Mario Taretto  
10/05  The patenting regime in the Italian public research system: what motivates public inventors to patent, by Bianca 
Potì and Emanuela Reale 
11/05  Changing patterns in the steering of the University in Italy: funding rules and doctoral programmes, by Bianca 
Potì and Emanuela Reale 
12/05  Una “discussione in rete” con Stanley Wilder, by Carla Basili 
13/05  New Tools for the Governance of the Academic Research in Italy: the Role of Research Evaluation, by Bianca 
Potì and Emanuela Reale 
14/05  Product Differentiation, Industry Concentration and Market Share Turbulence, by Catherine Matraves, Laura 
Rondi 
15/05  Riforme del Servizio Sanitario Nazionale e dinamica dell’efficienza ospedaliera in Piemonte, by Chiara Canta, 
Massimiliano Piacenza, Gilberto Turati CERIS-CNR WORKING PAPER SERIES 
_______________________________________________________________________________________ 
  III
16/05  SERIE SPECIALE IN COLLABORAZIONE CON HERMES: Struttura di costo e rendimenti di scala nelle imprese di 
trasporto pubblico locale di medie-grandi dimensioni, by Carlo Cambini, Ivana Paniccia, Massimiliano 
Piacenza, Davide Vannoni 




1/04  Le origini dell’economia dell’innovazione: il contributo di Rae, by Mario Coccia 
2/04  Liberalizzazione e integrazione verticale delle utility elettriche: evidenza empirica da un campione italiano di 
imprese pubbliche locali, by Massimiliano Piacenza and Elena Beccio 
3/04  Uno studio sull’innovazione nell’industria chimica, by Anna Ceci, Mario De Marchi, Maurizio Rocchi 
4/04  Labour market rigidity and firms’ R&D strategies, by Mario De Marchi and Maurizio Rocchi 
5/04  Analisi della tecnologia e approcci alla sua misurazione, by Mario Coccia 
6/04  Analisi delle strutture pubbliche di ricerca scientifica: tassonomia e comportamento strategico, by Mario Coccia 
7/04  Ricerca teorica vs. ricerca applicata. Un’analisi relativa al Cnr, by Mario Coccia and Secondo Rolfo 
8/04  Considerazioni teoriche sulla diffusione delle innovazioni nei distretti industriali: il caso delle ICT, by Arianna 
Miglietta 
9/04  Le politiche industriali regionali nel Regno Unito,  by Elisa Salvador 
10/04  Going public to grow? Evidence from a panel of Italian firms, by Robert E. Carpenter and L. Rondi 
11/04  What Drives Market Prices in the Wine Industry? Estimation of a Hedonic Model for Italian Premium Wine, by 
Luigi Benfratello, Massimiliano Piacenza and Stefano Sacchetto 
12/04  Brief notes on the policies for science-based firms, by Mario De Marchi, Maurizio Rocchi 
13/04  Countrymetrics e valutazione della performance economica dei paesi: un approccio sistemico, by Mario Coccia 
14/04  Analisi del rischio paese e sistemazione tassonomica, by Mario Coccia 
15/04  Organizing the Offices for Technology Transfer, by Chiara Franzoni 
16/04  Le relazioni tra ricerca pubblica e industria in Italia, by Secondo Rolfo 
17/04  Modelli di analisi e previsione del rischio di insolvenza: una prospettiva delle metodologie applicate, by Nadia 
D’Annunzio e Greta Falavigna 
18/04  SERIE SPECIALE: Lo stato di salute del sistema industriale piemontese: analisi economico-finanziaria delle 
imprese piemontesi, Terzo Rapporto 1999-2002, by Giuseppe Calabrese, Fabrizio Erbetta, Federico Bruno Rolle 
19/04  SERIE SPECIALE: Osservatorio sulla dinamica economico-finanziaria delle imprese della filiera del tessile e 
dell’abbigliamento in Piemonte, Primo rapporto 1999-2002, by Giuseppe Calabrese, Fabrizio Erbetta, Federico 
Bruno Rolle 
20/04  SERIE  SPECIALE:  Osservatorio sulla dinamica economico-finanziaria delle imprese della filiera dell’auto in 
Piemonte, Secondo Rapporto 1999-2002, by Giuseppe Calabrese, Fabrizio Erbetta, Federico Bruno Rolle 
2003 
1/03  Models for Measuring the Research Performance and Management of the Public Labs, by Mario Coccia, March 
2/03  An Approach to the Measurement of Technological Change Based on the Intensity of Innovation, by Mario 
Coccia, April 
3/03  Verso una patente europea dell’informazione: il progetto EnIL, by Carla Basili, June 
4/03  Scala della magnitudo innovativa per misurare l’attrazione spaziale del trasferimento tecnologico, by Mario 
Coccia, June 
5/03  Mappe cognitive per analizzare i processi di creazione e diffusione della conoscenza negli Istituti di ricerca, by 
Emanuele Cadario, July 
6/03  Il servizio postale: caratteristiche di mercato e possibilità di liberalizzazione, by Daniela Boetti, July 
7/03  Donne-scienza-tecnologia: analisi di un caso di studio, by Anita Calcatelli, Mario Coccia, Katia Ferraris and 
Ivana Tagliafico, July 
8/03  SERIE SPECIALE. OSSERVATORIO SULLE PICCOLE IMPRESE INNOVATIVE TRIESTE. Imprese innovative in Friuli 
Venezia Giulia: un esperimento di analisi congiunta, by Lucia Rotaris, July 
9/03  Regional Industrial Policies in Germany, by Helmut Karl, Antje Möller and Rüdiger Wink, July  
10/03  SERIE SPECIALE.  OSSERVATORIO SULLE PICCOLE  IMPRESE  INNOVATIVE  TRIESTE.  L’innovazione nelle new 
technology-based firms in Friuli-Venezia Giulia, by Paola Guerra, October 
11/03  SERIE SPECIALE.  Lo stato di salute del sistema industriale piemontese: analisi economico-finanziaria delle 
imprese piemontesi, Secondo Rapporto 1998-2001, December 
12/03  SERIE SPECIALE. Osservatorio sulla dinamica economico-finanziaria delle imprese della meccanica specializzata 




13/03  SERIE SPECIALE. Osservatorio sulla dinamica economico-finanziaria delle imprese delle bevande in Piemonte, 
Primo Rapporto 1998-2001, December 
2002 
1/02  La valutazione dell’intensità del cambiamento tecnologico: la scala Mercalli per le innovazioni, by Mario 
Coccia, January 
2/02  SERIE SPECIALE IN COLLABORAZIONE CON HERMES. Regulatory constraints and cost efficiency of the Italian 
public transit systems: an exploratory stochastic frontier model, by Massimiliano Piacenza, March 
3/02  Aspetti gestionali e analisi dell’efficienza nel settore della distribuzione del gas, by Giovanni Fraquelli and 
Fabrizio Erbetta, March 
4/02  Dinamica e comportamento spaziale del trasferimento tecnologico, by Mario Coccia, April 
5/02  Dimensione organizzativa e performance della ricerca: l’analisi del Consiglio Nazionale delle Ricerche, by 
Mario Coccia and Secondo Rolfo, April 
6/02  Analisi di un sistema innovativo regionale e implicazioni di policy nel processo di trasferimento tecnologico, by 
Monica Cariola and Mario Coccia, April 
7/02  Analisi psico-economica di un’organizzazione scientifica e implicazioni di management: l’Istituto Elettrotecnico 
Nazionale “G. Ferraris”, by Mario Coccia and Alessandra Monticone, April 
8/02  Firm Diversification in the European Union. New Insights on Return to Core Business and Relatedness, by 
Laura Rondi and Davide Vannoni, May 
9/02  Le nuove tecnologie di informazione e comunicazione nelle PMI: un’analisi sulla diffusione dei siti internet nel 
distretto di Biella, by Simona Salinari, June 
10/02  La valutazione della soddisfazione di operatori di aziende sanitarie, by Gian Franco Corio, November 
11/02  Analisi del processo innovativo nelle PMI italiane, by Giuseppe Calabrese, Mario Coccia and Secondo Rolfo, 
November 
12/02  Metrics della Performance dei laboratori pubblici di ricerca e comportamento strategico, by Mario Coccia, 
September 
13/02  Technometrics basata sull’impatto economico del cambiamento tecnologico, by Mario Coccia, November 
2001 
1/01  Competitività e divari di efficienza nell'industria italiana, by Giovanni Fraquelli, Piercarlo Frigero and Fulvio 
Sugliano, January 
2/01  Waste water purification in Italy: costs and structure of the technology, by Giovanni Fraquelli and Roberto 
Giandrone, January 
3/01  SERIE SPECIALE IN COLLABORAZIONE CON HERMES. Il trasporto pubblico locale in Italia: variabili esplicative 
dei divari di costo tra le imprese, by Giovanni Fraquelli, Massimiliano Piacenza and Graziano Abrate, February 
4/01  Relatedness, Coherence, and Coherence Dynamics: Empirical Evidence from Italian Manufacturing, by Stefano 
Valvano and Davide Vannoni, February 
5/01  Il nuovo panel Ceris su dati di impresa 1977-1997, by  Luigi Benfratello, Diego Margon, Laura Rondi, 
Alessandro Sembenelli, Davide Vannoni, Silvana Zelli, Maria Zittino, October 
6/01  SMEs and innovation: the role of the industrial policy in Italy, by Giuseppe Calabrese and Secondo Rolfo, May 
7/01  Le martingale: aspetti teorici ed applicativi, by Fabrizio Erbetta and Luca Agnello, September 
8/01  Prime valutazioni qualitative sulle politiche per la R&S in alcune regioni italiane, by Elisa Salvador, October 
9/01  Accords technology transfer-based: théorie et méthodologie d’analyse du processus, by Mario Coccia, October 
10/01  Trasferimento tecnologico: indicatori spaziali, by Mario Coccia, November 
11/01  Does the run-up of privatisation work as an effective incentive mechanism? Preliminary findings from a sample 
of Italian firms, by Fabrizio Erbetta, October 
12/01  SERIE SPECIALE IN COLLABORAZIONE CON HERMES. Costs and Technology of Public Transit Systems in Italy: 
Some Insights to Face Inefficiency, by Giovanni Fraquelli, Massimiliano Piacenza and Graziano Abrate, 
October 
13/01  Le NTBFs a Sophia Antipolis, analisi di un campione di imprese, by Alessandra Ressico, December 
2000 
1/00  Trasferimento tecnologico: analisi spaziale, by Mario Coccia, March 
2/00  Poli produttivi e sviluppo locale: una indagine sulle tecnologie alimentari nel mezzogiorno, by Francesco G. 
Leone, March 
3/00  La mission del top management di aziende sanitarie, by Gian Franco Corio, March 
4/00  La percezione dei fattori di qualità in Istituti di ricerca: una prima elaborazione del caso Piemonte, by Gian 
Franco Corio, March 
5/00  Una metodologia per misurare la performance endogena nelle strutture di R&S, by Mario Coccia, April CERIS-CNR WORKING PAPER SERIES 
_______________________________________________________________________________________ 
  V
6/00  Soddisfazione, coinvolgimento lavorativo e performance della ricerca, by Mario Coccia, May  
7/00  Foreign Direct Investment and Trade in the EU: Are They Complementary or Substitute in Business Cycles 
Fluctuations?, by Giovanna Segre, April 
8/00  L’attesa della privatizzazione: una minaccia credibile per il manager?, by Giovanni Fraquelli, May 
9/00  Gli effetti occupazionali dell’innovazione. Verifica su un campione di imprese manifatturiere italiane, by 
Marina Di Giacomo, May 
10/00  Investment, Cash Flow and Managerial Discretion in State-owned Firms. Evidence Across Soft and Hard 
Budget Constraints, by Elisabetta Bertero and Laura Rondi, June 
11/00  Effetti delle fusioni e acquisizioni: una rassegna critica dell’evidenza empirica, by Luigi Benfratello, June 
12/00  Identità e immagine organizzativa negli Istituti CNR del Piemonte, by Paolo Enria, August 
13/00  Multinational Firms in Italy: Trends in the Manufacturing Sector, by Giovanna Segre, September 
14/00  Italian Corporate Governance, Investment, and Finance, by Robert E. Carpenter and Laura Rondi, October 
15/00  Multinational Strategies and Outward-Processing Trade between Italy and the CEECs: The Case of Textile-
Clothing, by Giovanni Balcet and Giampaolo Vitali, December 
16/00  The Public Transit Systems in Italy: A Critical Analysis of the Regulatory Framework, by Massimiliano 
Piacenza, December 
1999 
1/99  La valutazione delle politiche locali per l’innovazione: il caso dei Centri Servizi in Italia, by Monica Cariola and 
Secondo Rolfo, January 
2/99  Trasferimento tecnologico ed autofinanziamento: il caso degli Istituti Cnr in Piemonte, by Mario Coccia, March 
3/99  Empirical studies of vertical integration: the transaction cost orthodoxy, by Davide Vannoni, March 
4/99  Developing innovation in small-medium suppliers: evidence from the Italian car industry, by Giuseppe 
Calabrese, April  
5/99  Privatization in Italy: an analysis of factors productivity and technical efficiency, by Giovanni Fraquelli and 
Fabrizio Erbetta, March 
6/99  New Technology Based-Firms in Italia: analisi di un campione di imprese triestine, by Anna Maria Gimigliano, 
April 
7/99  Trasferimento tacito della conoscenza: gli Istituti CNR dell’Area di Ricerca di Torino, by Mario Coccia, May 
8/99  Struttura ed evoluzione di un distretto industriale piemontese: la produzione di casalinghi nel Cusio, by 
Alessandra Ressico, June 
9/99  Analisi sistemica della performance nelle strutture di ricerca, by Mario Coccia, September 
10/99  The entry mode choice of EU leading companies (1987-1997), by Giampaolo Vitali, November 
11/99  Esperimenti di trasferimento tecnologico alle piccole e medie imprese nella Regione Piemonte, by Mario Coccia, 
November 
12/99  A mathematical model for performance evaluation in the R&D laboratories: theory and application in Italy, by 
Mario Coccia, November 
13/99  Trasferimento tecnologico: analisi dei fruitori, by Mario Coccia, December 
14/99  Beyond profitability: effects of acquisitions on technical efficiency and productivity in the Italian pasta industry, 
by Luigi Benfratello, December 
15/99  Determinanti ed effetti delle fusioni e acquisizioni: un’analisi sulla base delle notifiche alle autorità antitrust, by 
Luigi Benfratello, December 
1998 
1/98  Alcune riflessioni preliminari sul mercato degli strumenti multimediali, by Paolo Vaglio, January 
2/98  Before and after privatization: a comparison between competitive firms, by Giovanni Fraquelli and Paola Fabbri, 
January 
3/98  Not available 
4/98  Le importazioni come incentivo alla concorrenza: l'evidenza empirica internazionale e il caso del mercato unico 
europeo, by Anna Bottasso, May 
5/98  SEM and the changing structure of EU Manufacturing, 1987-1993, by Stephen Davies, Laura Rondi and 
Alessandro Sembenelli, November 
6/98  The diversified firm: non formal theories versus formal models, by Davide Vannoni, December 
7/98  Managerial discretion and investment decisions of state-owned firms: evidence from a panel of Italian 
companies, by Elisabetta Bertero and Laura Rondi, December 
8/98  La valutazione della R&S in Italia: rassegna delle esperienze del C.N.R. e proposta di un approccio alternativo, 
by Domiziano Boschi, December 
9/98  Multidimensional Performance in Telecommunications, Regulation and Competition: Analysing the European 





1/97  Multinationality, diversification  and firm size. An empirical analysis of Europe's leading firms, by Stephen 
Davies, Laura Rondi and Alessandro Sembenelli, January 
2/97  Qualità totale e organizzazione del lavoro nelle aziende sanitarie, by Gian Franco Corio, January 
3/97  Reorganising the product and process development in Fiat Auto, by Giuseppe Calabrese, February  
4/97  Buyer-supplier best practices in product development: evidence from car industry, by Giuseppe Calabrese, April 
5/97  L’innovazione nei distretti industriali. Una rassegna ragionata della letteratura, by Elena Ragazzi, April 
6/97  The impact of financing constraints on markups: theory and evidence from Italian firm level data, by Anna 
Bottasso, Marzio Galeotti and Alessandro Sembenelli, April 
7/97  Capacità competitiva e evoluzione strutturale dei settori di specializzazione: il caso delle macchine per 
confezionamento e imballaggio, by Secondo Rolfo, Paolo Vaglio, April 
8/97  Tecnologia e produttività delle aziende elettriche municipalizzate, by Giovanni Fraquelli and Piercarlo Frigero, 
April 
9/97  La normativa nazionale e regionale per l’innovazione e la qualità nelle piccole e medie imprese: leggi, risorse, 
risultati e nuovi strumenti, by Giuseppe Calabrese, June 
10/97  European integration and leading firms’ entry and exit strategies, by Steve Davies, Laura Rondi and Alessandro 
Sembenelli, April 
11/97  Does debt discipline state-owned firms? Evidence from a panel of Italian firms, by Elisabetta Bertero and Laura 
Rondi, July 
12/97  Distretti industriali e innovazione: i limiti dei sistemi tecnologici locali, by Secondo Rolfo and Giampaolo 
Vitali, July 
13/97  Costs, technology and ownership form of natural gas distribution in Italy, by Giovanni Fraquelli and Roberto 
Giandrone, July 
14/97  Costs and structure of technology in the Italian water industry, by Paola Fabbri and Giovanni Fraquelli, July 
15/97  Aspetti e misure della customer satisfaction/dissatisfaction, by Maria Teresa Morana, July 
16/97  La qualità nei servizi pubblici: limiti della normativa UNI EN 29000 nel settore sanitario, by Efisio Ibba, July 
17/97  Investimenti, fattori finanziari e ciclo economico, by Laura Rondi and Alessandro Sembenelli, rivisto sett. 1998 
18/97  Strategie di crescita esterna delle imprese leader in Europa: risultati preliminari dell'utilizzo del data-base 
Ceris "100 top EU firms' acquisition/divestment database 1987-1993", by Giampaolo Vitali and Marco 
Orecchia, December 
19/97  Struttura e attività dei Centri Servizi all'innovazione: vantaggi e limiti dell'esperienza italiana, by Monica 
Cariola, December 
20/97  Il comportamento ciclico dei margini di profitto in presenza di mercati del capitale meno che perfetti: un'analisi 
empirica su dati di impresa in Italia, by Anna Bottasso, December 
1996 
1/96  Aspetti e misure della produttività. Un'analisi statistica su tre aziende elettriche europee, by Donatella 
Cangialosi, February 
2/96  L'analisi e la valutazione della soddisfazione degli utenti interni: un'applicazione nell'ambito dei servizi sanitari, 
by Maria Teresa Morana, February 
3/96  La funzione di costo nel servizio idrico. Un contributo al dibattito sul metodo normalizzato per la 
determinazione della tariffa del servizio idrico integrato, by Giovanni Fraquelli and Paola Fabbri, February 
4/96  Coerenza d'impresa e diversificazione settoriale: un'applicazione alle società leaders nell'industria 
manifatturiera europea, by Marco Orecchia, February 
5/96  Privatizzazioni: meccanismi di collocamento e assetti proprietari. Il caso STET, by Paola Fabbri, February 
6/96  I nuovi scenari competitivi  nell'industria delle telecomunicazioni: le principali esperienze internazionali, by 
Paola Fabbri, February 
7/96  Accordi, joint-venture e investimenti diretti dell'industria italiana nella CSI: Un'analisi qualitativa, by Chiara 
Monti and Giampaolo Vitali, February 
8/96  Verso la riconversione di settori utilizzatori di amianto.  Risultati di un'indagine sul campo, by Marisa Gerbi 
Sethi, Salvatore Marino  and Maria Zittino, February 
9/96  Innovazione tecnologica e competitività internazionale: quale futuro per i distretti e le economie locali, by 
Secondo Rolfo, March 
10/96  Dati disaggregati e analisi della struttura industriale: la matrice europea delle quote di mercato, by Laura 
Rondi, March 
11/96  Le decisioni di entrata e di uscita: evidenze empiriche sui maggiori gruppi italiani, by Alessandro Sembenelli 
and Davide Vannoni, April 
12/96  Le direttrici della diversificazione nella grande industria italiana, by Davide Vannoni, April 
13/96  R&S cooperativa e non-cooperativa in un duopolio misto con spillovers, by Marco Orecchia, May CERIS-CNR WORKING PAPER SERIES 
_______________________________________________________________________________________ 
  VII
14/96  Unità di studio sulle strategie di crescita esterna delle imprese italiane, by Giampaolo Vitali and Maria Zittino, 
July. Not available 
15/96  Uno strumento di politica per l'innovazione: la prospezione tecnologica, by Secondo Rolfo, September 
16/96  L'introduzione della Qualità Totale in aziende ospedaliere: aspettative ed opinioni del middle management, by 
Gian Franco Corio, September 
17/96  Shareholders’ voting power and block transaction premia: an empirical analysis of Italian listed companies, by 
Giovanna Nicodano and Alessandro Sembenelli, November 
18/96  La valutazione dell'impatto delle politiche tecnologiche: un'analisi classificatoria e una rassegna di alcune 
esperienze europee, by Domiziano Boschi, November 
19/96  L'industria orafa italiana: lo sviluppo del settore punta sulle esportazioni, by Anna Maria Gaibisso and Elena 
Ragazzi, November 
20/96  La centralità dell'innovazione nell'intervento pubblico nazionale e regionale in Germania, by Secondo Rolfo, 
December 
21/96  Ricerca, innovazione e mercato: la nuova politica del Regno Unito, by Secondo Rolfo, December 
22/96  Politiche per l'innovazione in Francia, by Elena Ragazzi, December 
23/96  La relazione tra struttura finanziaria e decisioni reali delle imprese: una rassegna critica dell'evidenza 
empirica, by Anna Bottasso, December 
1995 
1/95  Form of ownership and financial constraints: panel data evidence on leverage and investment  choices by Italian 
firms, by Fabio Schiantarelli and Alessandro Sembenelli, March 
2/95  Regulation of the electric supply industry in Italy, by Giovanni Fraquelli and Elena Ragazzi, March 
3/95  Restructuring product development and production networks: Fiat Auto, by Giuseppe Calabrese, September 
4/95  Explaining corporate structure: the MD matrix, product differentiation and size of market, by Stephen Davies, 
Laura Rondi and Alessandro Sembenelli, November 
5/95  Regulation and total productivity performance in electricity: a comparison  between Italy, Germany and France, 
by Giovanni Fraquelli and Davide Vannoni, December 
6/95  Strategie di crescita esterna nel sistema bancario italiano: un'analisi empirica 1987-1994, by Stefano Olivero 
and Giampaolo Vitali, December 
7/95  Panel Ceris su dati di impresa: aspetti metodologici e istruzioni per l'uso, by Diego Margon, Alessandro 
Sembenelli and Davide Vannoni, December 
1994 
1/94  Una politica industriale per gli investimenti esteri in Italia: alcune riflessioni, by Giampaolo Vitali, May 
2/94  Scelte cooperative in attività di ricerca e sviluppo, by Marco Orecchia, May 
3/94  Perché le matrici intersettoriali per misurare l'integrazione verticale?, by Davide Vannoni, July 
4/94  Fiat Auto: A simultaneous engineering experience, by Giuseppe Calabrese, August 
1993 
1/93  Spanish machine tool industry, by Giuseppe Calabrese, November 
2/93  The machine tool industry in Japan, by Giampaolo Vitali, November 
3/93  The UK machine tool industry,  by Alessandro Sembenelli  and Paul Simpson, November 
4/93  The Italian  machine tool industry, by Secondo Rolfo, November 
5/93  Firms' financial and real responses to business cycle shocks and monetary tightening: evidence for large and 





Free copies are distributed on request to Universities, Research Institutes, researchers, students, etc. 
Please, write to: 
MARIA ZITTINO, Working Papers Coordinator 
CERIS-CNR, Via Real Collegio, 30; 10024 Moncalieri (Torino), Italy 
Tel.  +39 011 6824.914;     Fax  +39 011 6824.966;  m.zittino@ceris.cnr.it; http://www.ceris.cnr.it 
 
ISSN (print): 1591-0709;      ISSN (on line): 2036-8216 
 
Copyright © 2009  by Ceris–Cnr 
All rights reserved. Parts of this paper may be reproduced with the permission of the author(s) and quoting the authors 
and Ceris-Cnr 